INTRODUCTION

S
urgical complications subsequent to kidney transplantation are not infrequent and they are characterized by the high incidence of graft loss and high mortality rate. Thier distribution ranging from 5%-18% confirms the severity of the problem (Botto, 1993; Boskovic, 1985; Markovic 1992; Sutherland, 1993; Brayman, 1992) when standard surgical procedure is in question, while the incidence of complications is increased up to 37% in atypical transplantations (Lechevallier, 1993) .
Since the act of transplantation may be divided in three phases (phase I -donor nephrectomy, regardless whether the donor is living or cadaveric; Phase II period of the kidney preservation; and phase III the act of transplantation itself) the complications must also be considered accordingly.
The most important surgical complications affect the urinary tract (about 4.5%), blood vessels (about 5%), surgical wound and its surrounding structures in the form of infections (2%), while spontaneous ruptures of the graft account for approximately 1.4%. The prevalence of other surgical complication is significantly lower.
Immediate occlusion of the renal artery is unusual and its incidence is less than 1%, however it may be a cause of reduction or complete absence of diuresis immediately after the transplantation. In the kidneys with diuresis, acute cessation of urine elimination during the immediate postoperative course necessitated urgent re-exploration, if the Surgical complications characterized by spontaneous ruptures of the transplanted kidney, ruptures of the renal artery of the graft or iliac artery of the recipient, perirenal hematomas, and wound dehiscence are managed using generally accepted procedures applied in resolution of such complications in urgent surgery, i.e. urology.
MATERIAL AND METHODS
The study included the total of 311 patients treated at the Transplantation Center of the Institute of Urology and Nephrology in Belgrade who underwent kidney transplantations. In 206 patients living donor transplantations were performed while 105 patients underwent cadaveric transplantations.
All the patients had terminal renal insufficiency and were on the chronic dialysis program and permanent nephrological monitoring. Surgical act of transplantation in our series included implantation of the kidney into the iliac fossa, contralateral to the side from which the kidney was removed. Pararectal arcuate incision was made according to Alexander's technique along with fine muscle preparation and minute release of iliac blood vessels.
In most of the cases arterial anastomosis was terminoterminal anastomosis of the renal artery and internal iliac artery using continuous slip suture with pooling of the suture material, while venous anastomosis was mostly termino-lateral anastomosis of the renal vein and internal iliac vein and it was performed using the same slip suture.
Ureterocystoneostomy was performed using extravesical technique with anti-reflux mechanism according to Gregoir. Ureteral stent was placed in all the cases, and it was removed during the postoperative period. In addition to the urinary bladder catheterization, by adequate drainage of the new renal bed and subcutaneous region, and restitution of the surgical wound layer by layer, surgical act was completed. In certain cases, the above described standard surgical technique must have been abandoned, i.e. the urological anastomoses were performed atypically.
Continous monitoring during the postoperative period enabled detection and follow-up of all surgical and other complications with an aim to provide their timely and adequate managing thus enabling survival of the graft and the patient him/herself. Surgical complications were diagnosed according to the subjective status of the patient, objective visualization and general status, as well as using ultrasound, x-ray diagnostic procedures and in certain cases computerized tomography of the abdomen and other diagnostic procedures. The management was either urgent or delayed, surgical or conservative, depending on the degree of endangerment of both graft and patient.
RESULTS
Onset of the true vascular complications, associated with changes affecting blood vessels of the graft and recipient was evidenced in 20 patients (69%) while hemorrhages and ruptures were considerably less frequent (14% and 17%).
True vascular complications included thrombosis (16 cases, 80%), stenosis (2 cases, 10%) and ruptures of the iliac artery (2 cases, 10%). These complications were evidenced in 6.5% of the patients who underwent kidney transplantation.
In all cases, vascular stem thrombosis developed subsequent to cadaveric transplantations (5.1% when compared to the total number of transplantations), and unexceptionally nephrectomy was he only therapeutic choice, i.e. graft loss ensued however in absence of the lethal outcome.
Arterial stenosis evidenced in two patients was located at the site of the anastomosis in one case, while in the second one it was segmental stenosis. In one of the cases, the therapeutic approach was conservative with well regulated hypertension, while in the other one transluminal balloon catheter dilatation was performed and satisfactory results were confirmed by angiography, Doppler echosonography and based on the adequate creatinine clearance values. Graft loss ensued in none of the cases. Rupture of the iliac artery with the consequential profuse bleeding was evidenced in 2 patients (0.6% of the total number of the transplanted patients) and in both cases it was the result of the combination of infection and loosening of the suture at the site of anastomosis of the renal artery and iliac artery. Urgent intervention comprising transplantectomy and arterial suture was indicated, and since it was performed in time lethal outcome was prevented.
Hemorrhages were recorded in 4 patients (accounting for 14% off all vascular complications, i.e., 1.3% of all transplantations) and included perirenal hematoma (2 cases, 50%) and one case of each vesical and gastrointestinal bleedings (50). In both cases of development of perirenal hematoma surgical procedure was performed (75%), as well as in case of the vesical hemorrhage (25%) in order to evacuate the hematoma, enable hemostasis and drainage, while conservative and expectant treatment were applied in case of the gastrointestinal hemorrhage. The success rate of the applied re-exploration with evacuation of the hematoma, adequate hemostasis and prolonged drainage was 100%, while in case of GIT hemorrhage lethal outcome ensued.
In our series, spontaneous ruptures of the transplanted kidney were recorded in 5 patients (1.6%), 80% after cadaveric transplantation and only in one case after living donor transplantation. Due to the massive rupture and impossibility of adequate hemostasis transplantectomy was performed in two cases (40%), while in 3 cases (60%) conservative procedure, i.e., application of the fibrin glue enabled preservation of the graft with its consequential functionality.
DISCUSSION
Vascular complications developing during the immediate postoperative course are characterized by rapid onset of symptoms and necessity of urgent re-intervention intended for preservation of the graft and patient's life.
